Objective: We previously identified a pathogenic germline DICER1 variant in a child with transpo-
oxygenated and deoxygenated blood; although there have been studies looking for the genetic causes of TGA, data so far have been inconclusive. 3 Saxena and Tabin previously reported cardiac outflow defects in mice with a conditional knock-out of Dicer in the developing murine heart. 4 In light of this, observation of this phenotype in a patient with a pathogenic variant in DICER1 prompted us to screen for DICER1 variants in additional familial and sporadic cases with TGA.
| M ETH OD S
We screened 129 germline DNA samples from children with sporadic (n 5 91) or familial (n 5 38) forms of TGA for DICER1 variants using targeted capture with a Fluidigm access array followed by nextgeneration sequencing and confirmatory Sanger sequencing. 5 Variants were visualized against read alignments using Integrative Genomic Viewer (IGV) 6 version 2.3 (Broad Institute, Cambridge, Massachusetts). The mean and median coverage calculations were done using GATK DepthOfCoverage (Broad Institute). 7 Eighty-two cases were referred to our study from The Heart
Centre for Children, The Children's Hospital at Westmead, Westmead, Australia, and forty-seven from the Department of Medical Genetics, Bambino Ges u Pediatric Hospital, Rome, Italy.
Details of the cases studied are shown in Tables 1-3 . All patients signed an Institutional Review Board-approved consent form to participate in the study.
| R ESU L TS
No DICER1 variants were detected in 110 cases (85%), of which 77 cases were sporadic and 33 cases were familial. Seventy-one of these sporadic TGA cases had malformation of outflow tracts and 6 had a functional single ventricle (Table 1) . Of the 33 familial cases, 22 had malformation of outflow tracts including 3 pairs of cousins where one of the cousins had malformation of outflow tracts and the other had either tetralogy of Fallot, or atrial septal defect or ventricular septal defect, respectively; 6 had one functional ventricle, and 3 had heterotaxy ( Table 2 ). Nineteen individuals carried one or more variants in DICER1 including 5 synonymous, 7
intronic and 6 missense variants. A list of the individual variants and the associated physical manifestation for each carrier, where known, is presented in Table 3 . As was the case for individuals with no variants detected, most cases presented with malformation of outflow tracts. All samples were sequenced to at least 1000x median coverage (except one sample at 644x), and 90% of the samples at 2000x median coverage. The scaled CADD 8 and REVEL 9 scores are listed in Table 3 . We listed the extra-cardiac features in our TGA cases and the genetic testing done, where available, in Tables 1-3 .
| DI SCUS SION
The full spectrum of phenotypes associated with pathogenic germline variants in DICER1 is still being defined, and newly associated phenotypes such as pituitary blastoma 5 and macrocephaly 10 are still emerging. As such, it is important to fully explore all possible associations.
Here, no likely pathogenic or pathogenic variants in DICER1 were observed among 129 patients affected by TGA. Extra-cardiac malformations are common in patients with congenital heart disease. 11 Furthermore, 16 .5% of total cardiovascular MRI studies in children (145 studies) have noncardiovascular findings, thus proving one estimate of the prevalence of comorbid conditions in pediatric cardiovascular disease. 12 We did not detect any evidence of the presence of DICER1 syndrome in the TGA patients (Tables 1-3) .
Two of the variants observed (Table 3 ), c.307 1 13T > C and c.4886C > T, were novel intronic and missense variants, respectively. The c.4886C > T variant is predicted to result in a protein with an amino acid change from serine to leucine, (p.S1629L) at position 1629. The algorithms SIFT (Sorting Intolerant from Tolerant) 13 and Polyphen 2 (Polymorphism Phenotyping-2) 14 predicted this variant to be "tolerated and benign," respectively. The G93E variant along with the missense at codon Y1835S and T60I in the transcript are all classified as variants of unknown significance (VUS 15 ).
The variants R1599Q and C1153Y are both predicted to be tolerated by SIFT and benign by Polyphen 2, their REVEL and CADD scaled scores are lower than 0.75 and 30, respectively. S1629L is a novel variant that is tolerated by SIFT and benign by Polyphen 2, respectively. Most predictions for the missense variants varied from possibly damaging to benign by Polyphen 2, but all variants identified were predicted to be tolerated by SIFT (Table 3) . For the missense variants we considered REVEL scores lower than 0.75 and CADD scaled scores lower than 30 to be likely benign. 16 In our study, all missense variants found have a REVEL value lower than 0.75 and all CADD scaled scores are lower than 30 ( This study did not address the potential of finding deleterious variants in DICER1 in other tissues (somatic mosaicism). 18 
| CON CL U S I ON
Here, we report that TGA does not appear to be part of the DICER1
syndrome. The genetics underlying predisposition to TGA remain enigmatic 2 and it is likely that whole genome approaches in a large series of cases will be required to identify causal variants and genetic modifiers.
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